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(5 7) Abstract: 

PURPOSE: To make chip performance changable in ^ 
accordance with uses by allowing the number of the 
maximum write-in trial of a flash EEPROM to be set to 
an arbitrary value. 

CONSTITUTION: DATA for the number of maximum 
write-in trials indicating the maximum value of the 
number of write-in trials excuted repeatedly by a 
read/write control circuit 123 are set in a register 15 
and the content of the register 1 5 is updated by a 
register rewriting command from the outside. Thus, 
users can set freely the value of the number of the 
maximum write-in trials and then the chip performance 
can be changed freely in accordance with uses of the 
flash EEPROM 10. 
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* NOTICES * 

JPO and NCIPI are not responsible for anydamages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A memory cell array and the write-in means which writes the write-in data supplied from 
the outside in said memory cell array, A verification means to verify whether data write-in actuation 
was normally performed based on the existence of that coincidence as compared with said write-in 
data in the contents of data written in said memory cell array by this write-in means, A means to 
make said write-in means repeat and try write-in actuation when the error of data write-in actuation 
is detected by this verification means until normal activation of data write-in actuation is verified by 
said verification means, A data-hold means by which the count data of maximum write-in trial in 
which the maximum of the count of write-in trial repeated by said write-in means is shown are set, 
When it becomes the count specified with the count data of maximum write-in trial with which the 
count of trial of the write-in actuation by said write-in means is set to said data-hold means, An error 
notification means to notify outside the status signal which shows that a defect eel exists, Non- 
volatile semiconductor memory characterized by providing a renewal means of the count of 
maximum write-in trial to update the contents of said data-hold means according to the demand from 
the outside, and to change the value of said count of maximum write-in trial. 

[Claim 2] Said non- volatile semiconductor memory is non- volatile semiconductor memory 
according to claim 1 characterized by being a flash EEPROM. 

1 [Claim 3] In the RAM disk equipment which has a flash EEPROM and the controller which carries 
out the access control of this flash EEPROM according to the demand from a host computer The 
write-in means which writes the write-in data with which said flash EEPROM is supplied from the 
controller of said RAM disk equipment in said memory cell array, A verification means to verify 
whether data write-in actuation was normally performed based on the existence of that coincidence 
as compared with said write-in data in the contents of data written in said memory cell array by this 
write-in means, A means to make said write-in means repeat and try write-in actuation when the 
error of data write-in actuation is detected by this verification means until normal activation of data 
write-in actuation is verified by said verification means, A data-hold means by which the count data 
of maximum write-in trial in which the maximum of the count of write-in trial repeated by said 
write-in means is shown are set, When it becomes the count specified with the count data of 
maximum write-in trial with which the count of trial of the write-in actuation by said write-in means 
is set to said data-hold means, An error notification means to notify the status signal which shows 
that a defect eel exists to said controller, RAM disk equipment characterized by providing a renewal 
means of the count of maximum write-in trial to update the contents of said register according to the 
demand from said controller, and to change the value of said count of maximum write-in trial. 
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[Claim 4] In the RAM disk equipment which has a flash EEPROM and the controller which carries 
out the access control of this flash EEPROM according to the demand from a host computer The 
write-in means which writes the write-in data which said controller carries out the access control of 
said flash EEPROM, and are supplied by said host in said flash EEPROM, A verification means to 
verify whether data write-in actuation was normally performed based on the existence of that 
coincidence as compared with said write-in data in the contents of data written in said flash 
EEPROM by this write-in means, A means to make said write-in means repeat and try write-in 
actuation when the error of data write-in actuation is detected by this verification means until normal 
activation of data write-in actuation is detected by said verification means, If the count data of 
maximum write-in trial in which the maximum of the count of write-in trial repeated by said write-in 
means is shown are set When it becomes the count specified with the count data of maximum write- 
in trial with which the count of trial of the write-in actuation by said write-in means is set to said 
data-hold means, An error notification means to notify the status signal which shows that a defect eel 
exists to said host computer, RAM disk equipment characterized by providing a renewal means of 
the count of maximum write-in trial to update the contents of said register according to the demand 
from said host computer, and to change the value of said count of maximum write-in trial. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the RAM disk equipment which used non-volatile 
semiconductor memory and it. 

[0002] 

[Description of the Prior Art] Many of information processors, such as the conventional workstation 
and a personal computer, used the magnetic disk drive as a store. While a magnetic disk drive has an 
advantage, like a bit unit price with the high dependability of record is cheap, it has a fault, such as 
being weak, in a physical impact with the great size of equipment. 

[0003] That is, a magnetic disk drive is the principle of operation of writing in data magnetically on 
a rotation disk, or reading them, by running the magnetic head on a rotation disk front face. A part 
for the mechanical moving part called this rotation disk and magnetic head has a possibility that 
malfunction and failure may occur, by giving a physical impact to equipment. Moreover, needing 
such mechanical moving part has been the failure which makes size of the whole equipment small. 

[0004] For this reason, although it seldom becomes trouble for using a magnetic disk drive by 
computer of the desktop type used fixing on a desk, in a laptop computer possible [ carrying ] and 
small or a notebook computer, these faults pose a big problem. 

[0005] Then, attentions have gathered for silicon disc equipment strong also against an impact with it 
in recent years. [ the small size of equipment, and ] [ physical ] The flash EEPROM whose silicon 
disc equipment is nonvolatile memory in which package elimination is possible electrically is used 
as secondary storage, such as a personal computer, like the conventional magnetic disk drive etc. 
Since the amount of mechanical moving part like a magnetic disk drive is not in this silicon disc 
equipment, it is hard to generate malfunction and failure by the physical impact. Moreover, there is 
an advantage, like the size as equipment also becomes small. 
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[0006] However, the flash memory which is the component of this silicon disc equipment has the 
description that the oxide film in that memory cell deteriorates gradually, by the repeat of the data 
writing / elimination to the same memory cell. When degradation of an oxide film progresses, it 
becomes impossible to perform writing and read-out of right data. For this reason, the threshold 
value of the count of rewriting of a flash memory is restricted to the count of about the 6th [ or less ] 
power of 10. The threshold value of this rewritable count cannot necessarily say it as sufficient 
value, in order to use the silicon disc equipment which has a flash memory as storage of a computer 
like a magnetic disk drive etc. 

[0007] It is detected using program verification actuation whether the threshold value of a rewritable 
count was reached. This program verification actuation is actuation by which follows data write-in 
actuation and automatic activation is carried out within a flash memory, and that actuation is as 
follows. 

[0008] That is, in program actuation of a flash memory, first, data write-in actuation is performed 
according to the write-in address and the write-in data from the outside, and, subsequently program 
verification actuation for the check of whether the data write-in actuation was performed normally is 
performed. In this program verification actuation, if the actual contents of data written in the 
memory cell are compared with the light data currently held at the register in a flash memory and it 
is in agreement, the status which shows Verification O.K. will be outputted to an external circuit 
from a flash memory, and program actuation will be ended. 

[0009] On the other hand, in the case of an inequality, data write-in actuation is retried and program 
verification actuation is performed again after that. Retry of data write-in actuation is repeated until 
it becomes Verification O.K. In this case, if constant value with the count of a repeat of retry is 
exceeded, the status which shows a write-in failure will be outputted to an external circuit from a 
flash memory. It is judged that an external circuit has a memory cell beyond the count which can be 
written in in the storage region where it corresponds in a flash memory once it receives the status 
which shows a write-in failure. And correspondence of not using the storage region henceforth is 
taken, or chip exchange of the flash memory etc. is performed. 

[00 1 0] However, in the former, since the count of the maximum trial of data write-in actuation was 
the fixed value decided for every chip of a flash memory, fault like the next occurs depending on the 
use application of a flash memory. 

[001 1] That is, although the duration of service of a flash memory may become short, if it is not 
[ when it is the application that quick drawing speed is required ] after performing 20 trial to the 
same field when the worst supposing the count of maximum write-in trial is set to 20 times, it can 
shift to the following data write-in actuation. 

[0012] If a user can reset the count of maximum write-in trial as a lower value, the frequency judged 
to have exceeded the count which can be written in will go up, and the estimated usable period of a 
chip will be shortened. On the other hand, since the average of the count of data writing actually 
performed within the chip of a flash memory to one certain program instruction decreases, the actual 
value of drawing speed can be raised. 

[0013] That is, the life and its write-in mean velocity of a flash memory are influenced by the value 
of the count of maximum write-in trial. Therefore, when the conventional flash memory to which the 
value of the count of maximum write-in trial is being fixed is used, the fault that only a certain fixed 
engine performance is realizable arises irrespective of the application of the flash memory. 

[0014] 

[Problem(s) to be Solved by the Invention] By the conventional memory, since the value of the count 
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of maximum write-in trial was specified fixed, there was a fault as which the chip engine 
performance containing the life and data drawing speed of a chip will be specified uniquely. 

[001 5] This invention was made in view of such a point, and enables it to set the count of maximum 
write-in trial as any value, and it aims at offering the non-volatile semiconductor memory which can 
change the chip engine performance freely according to an application. 

[0016] 

[Means for Solving the Problem and its Function] A write-in means by which the non- volatile 
semiconductor memory of this invention writes a memory cell array and the write-in data with which 
it is supplied from the outside in said memory cell array, A verification means to verify whether data 
write-in actuation was normally performed based on the existence of that coincidence as compared 
with said write-in data in the contents of data written in said memory cell array by this write-in 
means, A means to make said write-in means repeat and try write-in actuation when the error of data 
write-in actuation is detected by this verification means until normal activation of data write-in 
actuation is verified by said verification means, A data-hold means by which the count data of 
maximum write-in trial in which the maximum of the count of write-in trial repeated by said write-in 
means is shown are set, When it becomes the count specified with the count data of maximum write- 
in trial with which the count of trial of the write-in actuation by said write-in means is set to said 
data-hold means, It is characterized by providing an error notification means to notify outside the 
status signal which shows that a defect eel exists, and a renewal means of the count of maximum 
write-in trial to update the contents of said data-hold means according to the demand from the 
outside, and to change the value of said count of maximum write-in trial. 

[0017] in this non- volatile semiconductor memory, the count data of maximum write-in trial in 
which the maximum of the count of write-in trial repeated by the write-in means is shown are boiled 
and set to the data-hold means, and the contents of that data-hold means are updated according to the 
demand from the outside. Therefore, a user can set up now freely the value of the count of maximum 
write-in trial, and it becomes possible to change the chip engine performance freely according to the 
application of the memory. 

[0018] For example, if the count of maximum write-in trial is set as 20 times or more of 
comparatively big values, the probability of occurrence of the status signal which shows that a defect 
eel exists becomes low, and can prolong the life of non-volatile semiconductor memory as a result. 
On the other hand, if the count of maximum write-in trial is set as 10 or less times of comparatively 
small values, although the probability of occurrence of the error status which shows that a defect eel 
exists will become high and the life of a chip will become short, average drawing speed can be raised 
remarkably. 

[0019] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. The 
logic in the chip of the flash EEPROM concerning one example of this invention is shown in 
drawing 1 . This flash EEPROM 10 is the memory of a NAND mold, the writing of data is 
performed per 512 bytes of page, and data elimination is constituted so that it may perform per 4 K 
bytes of block. 

[0020] The I/O circuit 1 1, the control circuit 12, the data buffer 13, and the memory circuit 14 are 
formed in this flash EEPROM 10 like illustration, and accumulation formation of these is carried out 
on the same chip. 

[0021] The I/O circuit 1 1 is for delivering and receiving the address, data, and various control signals 
between external circuits, and is combined with various I/O pins, a flash EEPROM — ten — a pin — 
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**** — data — I/O — a pin (I/O) — chip enable — a signal — an input — a pin — (— CE — ) — a ready — 
/-- a busy signal — an output — a pin (READY/BUSY) — write enable — a signal — an input — a pin -. 
- (- WE -) — output enable — a signal — an input — a pin — (— OE — ) — the address — a latch — an 
enable signal - an input -- a pin (ALE) -- an error signal -- an output - a pin (ERROR) -- etc. - 
containing - having --**** . 

[0022] A data I/O pin (I/O) is used also for the input of the address besides I/O of read/write data, or 
a command. Assignment of the modes of operation (a light, a lead, elimination, verification, etc.) of 
a flash EEPROM 10 is performed by the command. For example, the light address, RAIDO data, and 
a light command are inputted into a data I/O pin (I/O) in order at the time of data writing, and data 
write-in actuation of a flash EEPROM 10 is performed by this. In this case, the light address and a 
light command are sent to a control circuit 12 from the I/O circuit 11, and light data are sent to a data 
buffer 13 from the I/O circuit 1 1 . 

[0023] Moreover, there is also a register rewriting command among the commands inputted through 
a data I/O pin (I/O). This register rewriting command directs modification of the count information 
of the maximum writing set to the register 15. 

[0024] A control circuit 12 performs rewriting control of a register 15 for motion control, such as a 
light of a memory circuit 14, a lead, elimination, and verification, at first. Actuation of this control 
circuit 12 is controlled according to a command. 

[0025] In the control circuit 12, the controller 121, the verification circuit 122, the read/write control 
circuit 123, and the register control circuit 124 are included like illustration. A controller 121 
interprets an input command and controls the verification circuit 122, the read/write control circuit 
123, and the register control circuit 124 according to the contents of the input command. 

[0026] The verification circuit 122 compares the light data which remain in the contents of data 
written in the memory cell array in a memory circuit 14, and a data buffer 13, and detects whether 
based on the existence of the coincidence, data write-in actuation was performed normally. This 
detection result is sent to a controller 121 . 

[0027] The read/write control circuit 123 is for controlling the writing of data to the memory cell 
array in a memory circuit 14, read-out, and elimination, and supplies the address and various control 
signals to a memory circuit 14. 

[0028] The register control circuit 124 controls the writing of the count data of maximum write-in 
trial to a register 15. The count data of maximum write-in trial written in this register 15 are read by 
the controller 121. 

[0029] A data buffer 13 holds temporarily the light data supplied from the outside through the I/O 
circuit 11, and the lead read from the memory circuit 14. The light data for for example, 1 page (256 
bytes) are stored in this data buffer 13. 

[0030] The memory circuit 14 consists of a memory cell array and a circumference circuit for 
memory cell array access containing a low decoder, column data, etc. A register 15 holds the count 
data of maximum write-in trial. This count data of maximum write-in trial specifies the upper limit 
of the count of a repeat of the write-in trial actuation performed after a write error is detected. 
Although the value of this count of maximum write-in trial is initialized by for example, "20" times, 
it can be changed into any value with a register rewriting command. 

[0031] Next, the flow chart of drawing 2 is referred to and actuation of the flash EEPROM 10 at the 
time of data writing is explained. As mentioned above, at the time of data writing, the light address, 
RAIDO data, and a light command are inputted into the data I/O pin (I/O) of a flash EEPROM 10 
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from the exterior in order. In this case, the I/O circuit 1 1 is transmitted to a control circuit 12 about 
the light address and the light command which were received through the data I/O pin (I/O), and is 
transmitted to a data buffer 13 about light data (steps SI 1 and SI 2). The classification of the address, 
data, and a command is discriminable with the transfer sequence etc. Moreover, since an address 
latch enable signal (ALE) is energized at the time of an address input, the timing of an address input 
is also discriminable with this. The sequential transfer of the light data is carried out by 8 bitwises, 
and 1 page, i.e., the data for 256 bytes, is accumulated in a data buffer 13. 

[0032] If a light command is received, the controller 121 of a control circuit 12 will perform data 
write-in processing to a memory cell array using the read/write control circuit 123, after it makes a 
busy condition RIDI / busy signal output pin (READY/BUSY) (step SI 3). In this data write-in 
processing, the data stored in the data buffer 13 are transmitted to a memory cell array, and the data 
for 256 bytes are written in the location specified by the light address. 

[0033] Then, a controller 121 performs program verification actuation using the read/write control 
circuit 123 and the verification circuit 122 (step SI 4). In this program verification actuation, the data 
written in the memory cell array are read by the read/write control circuit 123, and are sent to the 
verification circuit 122. The verification circuit 122 compares the data read from the memory cell 
array with the light data currently held at the data buffer 13, and outputs the detecting signal which 
shows the existence of the coincidence to a controller 121. In this case, if data writing is performed 
normally, a comparison result will be in agreement and writing will not be performed normally, a 
comparison result serves as an inequality. 

[0034] A controller 121 returns outside the status which makes a ready state a ready / busy signal 
output pin (READY/BUSY), and shows normal termination while ending write-in processing, if the 
detecting signal which shows coincidence from the verification circuit 122 is received (verification 
O.K.). And it waits for the following command. 

[0035] On the other hand, when the detecting signal which shows an inequality from the verification 
circuit 122 is received, a controller 121 tries write-in processing of step SI 3, and program 
verification processing of step S14 again using the read/write control circuit 123 and the verification 
circuit 122. Processing write-in [ these ] and program verification processing are repeated until 
write-in processing is performed correctly or the count of trial of write-in processing becomes the 
count of maximum write-in trial of a register 15. 

[0036] Even if it **** to the count of maximum write-in trial, when writing is not performed 
correctly, (step SI 6) and a controller 121 output an error signal from an error signal output pin 
(ERROR), and return the status of a write error outside. This status shows that the defect eel is 
contained in the page for writing. 

[0037] In this case, correspondence of not using a defect page by modification of the light address 
inside the RAM disk equipment which uses a flash EEPROM 10 etc. is taken, or chip exchange of 
that flash EEPROM 10 is performed. 

[0038] Next, with reference to the flow chart of drawing 3 , modification processing of the count of 
maximum write-in trial is explained. When changing the value of the count of maximum write-in 
trial, the new count data of maximum write-in trial and a register rewriting command are inputted 
into the data I/O pin (i/O) of a flash EEPROM 10 from the exterior in order. In this case, the I/O 
circuit 1 1 is transmitted to a data buffer 13 about the count data of maximum write-in trial received 
through the data I/O pin (I/O), and is transmitted to a control circuit 12 about a register rewriting 
command (steps S21 and S22). 

[0039] If a register rewriting command is received, the controller 121 of a control circuit 12 will 
update the contents of the register 15 using the register control circuit 124, after it makes a busy 
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condition a ready / busy signal output pin (READY/BUSY) (step S23). In an update process of this 
register, it writes in a register 15, a clock is given by the register control circuit 124, and the 8-bit 
count data of maximum write-in trial currently held at the data buffer 13 are set to a register 15. 
Thereby, the contents of the register 15 are updated by the new value. 

[0040] Such modification processing of the count of maximum write-in trial can be performed at any 
time, if it is a time of a flash EEPROM 1 0 being in a ready state. As mentioned above, in the flash 
EEPROM 10 of this example, the count data of maximum write-in trial in which the maximum of the 
count of write-in trial performed repeatedly is shown are set to the register 15 by the read/write 
control circuit 123, and the contents of that register 15 are updated according to the register rewriting 
command from the outside. Therefore, a user can set up now freely the value of the count of 
maximum write-in trial, and it becomes possible to change the chip engine performance freely 
according to the application of a flash EEPROM 10. 

[0041] If the count of maximum write-in trial is set as 20 times or more of comparatively big values, 
the probability of occurrence of the error status which shows that a defect eel exists becomes low, 
and can prolong the life of a flash EEPROM 1 0 as a result. On the other hand, if the count of 
maximum write-in trial is set as 10 or less times of comparatively small values, although the 
probability of occurrence of the error status which shows that a defect eel exists will become high 
and the life of a chip will become short, average drawing speed can be raised remarkably. 

[0042] In addition, although the dedicated register 1 5 for holding the count data of maximum write- 
in trial was formed in this example, a part of data buffer 13 and memory cell array can also be used 
as a count data storage field of maximum write-in trial. Moreover, it constitutes from a flip-flop, and 
also a register 1 5 is also realizable using the eel of a memory cell array, and the eel of the same 
structure. 

[0043] Furthermore, although the pin of an error signal output only was prepared, error status can 
also be returned here using other pins. The configuration of the RAM disk equipment which used the 
flash EEPROM of drawing 1 is shown in drawing 4 . 

[0044] This RAM disk equipment 20 is used as secondary storage of a personal computer as an 
alternative of a hard disk drive unit or a floppy disk drive unit, and has a PCMCIA interface or an 
IDE interface. This RAM disk equipment 20 is equipped with five flash EEPROMs 21-1 to 21-5 
which have the configuration respectively same as a component for data storage as the flash 
EEPROM 10 of drawing 1 . 

[0045] Moreover, this RAM disk equipment 20 is equipped with the access controller 22, the host 
interface controller 23, the host interface 24, and the data buffer 25. An access controller 22 carries 
out the access control of the flash EEPROM 21-1 to 21-5 according to the disk-accessing demand 
supplied from the host CPU through the host interface 24 and the host interface controller 23. 

[0046] The command method which specifies the mode of operation of a flash EEPROM with a 
command that it mentioned this access above realizes. For this reason, since light actuation is 
performed inside a flash EEPROM, for example in a write mode after light data are transmitted to 
the data buffer of the flash EEPROM for access, an access controller 22 is released from control of 
that light access. 

[0047] The address translation table 221 is formed in this access controller 22. Correspondence 
relation with the memory address (a memory address, chip number) for accessing the disk address 
(the track number, the sector number, head number) and flash EEPROM 21-1 to 21-5 from the host 
CPU is defined as the address translation table 221 . 

[0048] The host interface 24 has the pin assignment of 40 pins based on the IDE interface like the 
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hard disk drive unit connectable with a host system bus, or the pin assignment of 68 pins based on 
the PCMCIA interface like the IC card with which IC card slot can be equipped. 

[0049] The host interface controller 23 is used as the host interface 24 and an interface between 
access controllers 22, and two or more registers in which read/write is possible are prepared here by 
the host CPU. 

[0050] A data buffer 25 holds light data and the read-out data from a flash memory 21-1 to 21-5 
which have been sent from the host CPU. An access controller 22 performs selection of a flash 
EEPROM 21-1 to 21-5, read/write control of the data to the selected flash EEPROM, etc. In this 
case, an access controller 22 supplies the chip enable signal CE to a flash EEPROM 21-1 to 21-5 
alternatively, in order to choose the flash EEPROM corresponding to the memory chip number 
outputted from an address translation table 221. Moreover, an access controller 22 carries out 
sequential count-up of the start address so that the memory address outputted from an address 
translation table 221 may be generated as a start address and read/write actuation of the data for data 
size sent from the host CPU may be performed. 

[0051] Thus, if the constituted RAM disk equipment 20 is used, a user can set up the engine 
performance of RAM disk equipment 20 the very thing according to an application by updating the 
count data of maximum write-in trial in a chip according to the directions from an access controller 
22. 

[0052] Moreover, since the value of the count of maximum write-in trial can be separately set up to 
five flash EEPROMs 21-1 to 21-5 For example, in order to raise dependability about the flash 
EEPROM management information, such as FAT, is remembered to be, the value of the count of 
maximum write-in trial is set up comparatively greatly. In order to speed up drawing speed about the 
flash EEPROM user data are remembered to be, employment of setting up comparatively small the 
value of the count of maximum write-in trial can also be performed. 

[0053] In addition, although explained here taking the case of the case where program verification 
actuation is performed automatically, within the flash EEPROM, the access controller 22 of RAM 
disk equipment 20 is able to specify verification actuation in detail with a command. 

[0054] In this case, the register 15 and the verification circuit 121 of drawing 1 are prepared in an 
access controller 22, and if it constitutes so that the contents of that register may be rewritten by the 
command from the host CPU, a user can set up the engine performance of RAM disk equipment 20 
the very thing according to an application similarly. At this time, error status is sent to a host 
computer from RAM disk equipment 20. 

[0055] 

[Effect of the Invention] As explained above, according to this invention, the count of maximum 
write-in trial can be set now as any value, and it enables a user to change the chip engine 
performance freely according to an application. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the flash EEPROM concerning one 
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example of this invention. 

[Drawing 2] The flow chart explaining data write-in actuation of the flash EEPROM of this example. 

[Drawing 3] The flow chart explaining the count modification actuation of maximum write-in trial of 
the flash EEPROM of this example. 

[Drawing 4] The block diagram showing the configuration of the RAM disk equipment which used 
the flash EEPROM of drawing 1 . 

[Description of Notations] 

10 [ — A data buffer, 14 / — A memory circuit, 15 / — A register, 121 / — A controller, 122 / — A 
verification circuit, 123 / — A read/write circuit, 124 / — Register control circuit. ] — A flash 
EEPROM, 1 1 - An I/O circuit, 12 - A control circuit, 13 



[Translation done.] 
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